Whitfield, M. F., and Barr, D. G. D. (1976) . Archives of Disease in Childhood, 51, 337. Cows' milk allergy in the syndrome of thrombocytopenia with absent radius. A girl with the syndrome of thrombocytopenia with absent radius had severe diarrhoea and dehydration relieved by withdrawal of cows' milk and aggravated by its reintroduction on three occasions. Deterioration in gastrointestinal symptoms was associated with haematological relapse with thrombocytopenia, leucocytosis, anaemia, and eosinophilia. There appeared to be a correlation between milk exposure and the haematological and gastrointestinal disturbances. Supporting evidence from published reports for such a correlation is reviewed.
Cows' milk protein intolerance may be a factor in precipitating haematological relapse in susceptible infants with radius aplasia. Earlywithdrawalofcow's milkprotein should be tried in thrombocytopenia with absent radius, especiaUy in cases with prominent gastrointestinal upset.
Thrombocytopenia with absent radius (TAR) or 'radius-platelet hypoplasia' is a recognized syndrome, reviewed by Hall et al. (1969) , in which radial aplasia and frequently other skeletal defects occur in association with hypoplastic thrombocytopenia. Additional haematological features include a leukaemoid peripheral blood picture, eosinophilia, and anaemia. Marrow examination usually shows reduction or We have found reports of a further 10 cases since then (Masson et al., 1971; Day and Holmsen, 1972; Juif, Stoll, and Korn, 1972; Kucera, 1972; Stoll et al., 1972; Omenn et al., 1973; Carroll and Louis, 1974) . We record a further case of TAR who showed marked gastrointestinal disturbance with clinical evidence of cows' milk allergy, and in whom there appeared to be a direct correlation between cows' milk exposure, gastrointestinal upset, and the haematological manifestations of the syndrome.
Case report A girl was born at term by vertex delivery with a birthweight of 3 * 28 kg, being the second child of Caucasian parents. Pregnancy had been complicated only by hydramnios. The child had an obvious forearm deformity but was otherwise clinically normal. There was a radial club hand on the right side with radial aplasia, whereas the left forearm was normal apart from some limitation of movement at the elbow and radioulnar joints (Fig. 1 a, Hall et al. (1969) . The case is ofinterest in that the radial aplasia is unilateral, and is of significance because of the apparent implication of milk allergy as a precipitating cause of the gastrointestinal and haematological features.
Unilateral radial aplasia. Only one other case of TAR with unilateral radial aplasia is at present recorded (Nilsson and Lundholm, 1960, Case 2) . This child had unilateral radial aplasia and rudimentary thumb on the same forearm and had thrombocytopenia during the first 3 months of iife, but remained well. It has been suggested (Omenn et al., 1973) (Freier and Kletter, 1972; Gerrard et al., 1967) , though Walker-Smith (1975) has considered these criteria to be too rigid. In our case elimination of dried cows' milk formula from the diet on three occasions, because of worsening gastrointestinal symptoms while on cows' milk feeds, at 21 days, 41 days, and 62 days of life, resulted in rapid and sustained reduction in gastrointestinal symptoms within 48 hours on each occasion (Fig. 2) . Introduction of cows' milk into the diet at 13 days, 26 days, and 52 days produced a rapid and dramatic deterioration in feeding, and diarrhoea, at times blood-stained. The exclusion of cow's milk and its replacement by a soya-based milk substitute (Velactin) at 62 days produced a considerable improvement in the child's general condition with normalization of the stools, improvement in feeding, and steady weight gain. Goldman's criteria for a diagnosis of cows' milk allergy, therefore, appear to have been met.
The following observations provide additional support for a diagnosis of cows' milk allergy. Nutramigen, a casein-hydrolysate milk substitute, is tolerated by the majority of children with cows' milk allergy without gastrointestinal relapse, though it retains the antigenic characters of cows' milk but in reduced amount (Freier et al., 1969) . Nutramigen produced no gastrointestinal relapse in our patient but did induce a temporary haematological upset (see below). Both gastrointestinal blood loss and a clinical pattern of apparent intestinal obstruction are recognized complications of cows' milk allergy (Freier and Kletter, 1972) . The histological appearances of the colonic biopsy taken after 15 days of cows' milk feeding agree with the reversible pattern described by Gryboski, Burkle, and Hillman, 1966) and Silver and Douglas (1968) in milk allergic subjects.
Disaccharide tolerance tests carried out while on the milk free diet were normal and provoked no gastrointestinal relapse, excluding primary and secondary intestinal disaccharidase deficiency. The lack of demonstrable milk antibodies and normal immunodiffusion tests against milk proteins neither support nor refute a diagnosis of cows' milk allergy (Stanfield, 1959; Gerrard et al., 1967; Freier and Kletter, 1972) .
There is therefore good clinical and supportive evidence to suggest that cows' milk allergy participated to a significant degree in the causation of this girl's gastrointestinal relapses.
Correlation between cows' miLk exposure and haematological relapse. The introduction of cows' milk into the diet at 13 days and 26 days was associated with thrombocytopenia, leucocytosis, and progressive anaemia in addition to gastrointestinal relapse (Fig. 2) . At 53 days, reintroduction of milk was associated with leucocytosis and a striking eosinophilia as well as gastrointestinal relapse, though no significant fall in the platelet count was detected. Gastrointestinal remission and sustained normal leucocyte, eosinophil, and platelet counts were only possible after complete exclusion of cows' milk and its replacement by Velactin for a period of several weeks.
Challenge with Nutramigen at 193 days (Fig. 3 ) produced a severe haematological upset with thrombocytopenia, eosinophilia, anaemia, and reticulocytosis despite continuing gastrointestinal remission. The haematological changes settled spontaneously despite continuation of Nutramigen in the diet, and a gradual reintroduction of cows' milk was possible without either haematological or gastrointestinal disturbance between 9 and 14 months of life.
The evidence is therefore strongly suggestive in this case of a correlation between episodes of cows' milk exposure, and haematological relapse during the period of milk sensitivity throughout the first 7 months of life.
Published cases in which milk allergy and TAR co-exist. In 3 cases of cows' milk allergy reviewed by Hall et al. (1969; Cases 5, 7, 12 ) milk elimination induced gastrointestinal remission with reduction in bleeding tendency. In Case 12 milk exposure induced gastrointestinal bleeding on three challenges. Case 7 had lactosuria and an abnormal lactose tolerance test compatible with a diagnosis of 'hereditary infantile lactose intolerance with lactosuria' (Holzel, 1965) . This situation has, however, been described in a milk allergic subject by McCann, Gold, and Schwarz (1966) . Lactosuria and secondary lactase deficiency are common features of cows' milk allergy (Kuitunen et al., 1975; Liu ct al., 1968; Gerrard et al., 1973; Freier and Kletter(1970) . Case 7 died of an intracranial haemorrhage with a piatelet count of 5000/mm3 at the age of 44 months apparently despite being on a milk-free diet. In all 3 cases the evidence is strongly suggestive of cows' milk allergy and of a correlation between dietary milk exposure and haematological relapse, though, on the information provided, a strict direct correlation cannot be made in any of the 3 cases. Our case, though, appears to present such a correlation.
Circumstantial evidence for a link between TAR and cows' milk allergy. Review of the 40 cases of TAR in the world literature at present in which clinical details are fully reported shows 16 cases, in addition to ours, which share a pattern of early gastrointestinal crises within the first few weeks of life, associated with extreme thrombocytopenia, a leukaemoid reaction, and usually eosinophilia to a marked degree (Bayrakci and Walsh, 1963; Bernheim, Monnet, and Germain, 1963, Case 3; Claassen, Becker, and Pratt, 1964; Caldera et al., 1965; Hall et al., 1969, Cases 3-5, 7-10, 12, 13; Masson et al., 1971; Juif et al., 1972 , Cases 1, 2, and our case). The eosinophilia is found in 14 of the 17 cases (82 5 5°/) but occurs in only 7 out of the 23 cases in which severe gastrointestinal symptoms are not prominent (30 -2%). There is a high mortality during the first 6 months of life (6 out of 17 died), but survival, particularly into the second half of the first year and into the second year of life, is associated with amelioration of both the gastrointestinal symptoms and haematological abnormality. There are many similarities in clinical course and laboratory data between these 17 cases and the severe gastrointestinal type of cows' milk allergy, as illustrated in the Table. Full details of gastrointestinal investigation are not available for the majority of the 17 cases. In spite of the apparent similarity of the two conditions none of the reviews of cows' milk allergy make any reference to TAR (Clein, 1954; Dees, 1959; Stanfield, 1959; CollinsWilliams, 1962; Heiner, Wilson, and Lahey, 1964; Kletter, 1970, 1972; Gerrard et al., 1973; Walker-Smith, 1975) . This may be explained by the relative rarity of TAR cases, only a proportion of which may show recognizable features of cows' milk allergy. Deathwithinthe first fewmonths oflife due to dehydration and malnutrition has been described where a diagnosis of cows' milk allergy is missed or delayed (Freier and Kletter, 1972) . A case of TAR in a breast-fed infant (Tonz, Keller, and Cottier, 1960) had a clinical course similar to the 17 cases described above, but the feeding history is incomplete.
Unresolved problems in TAR. The significance of the pancreatic changes in 2 cases and jejunal histology findings in one of these described by Juif et al. (1972) remains unclear. The jejunal histology in this case appears to differ from the partial or subtotal villous atrophy described by Kuitunen et al. (1975) and Fontaine and Navarro (1975) in cows' milk allergic subjects. No evidence of pancreatic insufficiency was found in a case of TAR investigated by Masson et al. (1971) . (Gerrard et al., 1967) Waning of sensitivity to cows' milk between 3 months (Stanfield, 1959) and 3j years (Gerrard, 1967) (Clein, 1954 : Stanfield, 1959 Collins-Williams, 1962; Kletter, 1970, 1972) Recognized complications of acute cows' milk allergy (Freier and Kletter, 1972; Kuitunen et al., 1975) 
100%
Common feature of cows' milk allergy (Freier and Kletter, 1970; Wilson et al., 1964) Reversible changes found in cows' milk allergy (Silver and Douglas, 1968; Gryboski et al., 1966; Gryboski, 1967) As noted by Tonz et al. (1960) the degree and rapidity of progression of the anaemia appears to be out of proportion to the degree of haemorrhage in some cases. This is true of our case and though a haemolytic element has been suggested in some cases no uniform extra-or intracorpuscular or vascular cause has ever been delineated (Hall et al., 1969) . In addition to thrombocytopenia. it is now evident that at least in some cases there is an aggregation defect of the existing platelets in peripheral blood (Sultan et al., 1972 (Sultan et al., , 1973 Day and Holmsen, 1972) .
The genetics of the syndrome are unclear. There appears to be a predilection of the syndrome for trisomy-18 . Radial aplasia is not an uncommon malformation and is associated with a wide range of other congenital abnormalities, and only rarely with congenital amegakaryocytic thrombocytopenia. Only 2 of 53 patients with radial aplasia collected retrospectively by Carroll and Louis (1974) had TAR.
Defects of the radial side of the forearm are also seen in Fanconi's familial constitutional pan-myelocytopathy (Fanconi, 1967) and in the syndrome of erythroid hypoplasia with triphalangeal thumbs (Aase and Smith, 1969) . TAR, however, as noted by Hall et al. (1969) 
